Purification and metal ion requirements of a candidate matrix metalloproteinase: a 41 kDa gelatinase activity in the sea urchin embryo.
Using substrate gel zymography, the sea urchin embryo was found to express a dynamic pattern of gelatinase activities with a 41 kDa species persisting throughout the course of embryonic development. We have purified to near homogeneity the 41 kDa gelatinase in the sea urchin egg. In both qualitative and quantitative assays, the 41 kDa gelatinase activity was inhibited by ethylenediaminetetracetic acid but not the serine protease inhibitor, phenylmethylsulfonylfluoride, or the chelating agent, 1,10-phenanthroline. Activity could be restored to the inactivated gelatinase by each of several divalent cations: Ca(2+) > Mn(2+) > Mg(2+) > Cu(2+). Cadmium and Zn(2+) were largely ineffective at reconstituting the inactivated enzyme. In metal ion binding assays, the relative apparent affinities of the metal ions for binding to the gelatinase were determined to be Zn(2+) > or = Cd(2+) > or = Ca(2+) > Mn(2+) > Mg(2+) > Cu(2+). While the gelatinase is clearly a metalloproteinase, metal ion binding per se is not sufficient for activity. The 41 kDa gelatinase exhibited selective substrate utilization, being most active with gelatin, substantially less active with casein, and inactive towards bovine haemoglobin and bovine serum albumin as substrates. The substrate specificity and metal ion requirements suggest that this species is a member of the matrix metalloproteinase class of extracellular matrix remodelling enzymes.